Osteoporosis prevention among women requires obtaining proper knowledge early in life about the disease, risk factors and treatments. This study compares specific education sources to osteoporosis knowledge and calcium intake. Online survey using a convenience sampling was performed with women between ages 18 and 40. The survey measured osteoporosis knowledge, calcium consumption, and specific education source within categories of age, school classes, television, radio, newspaper, magazine, Internet, and in-person.
Introduction
Osteoporosis is a silent epidemic among postmenopausal women and the elderly worldwide. 1, 2 The Surgeon General identified 10 million Americans over the age of 50 with osteoporosis, 34 million at risk, and predicted half of women over the age of 50 will have an osteoporotic fracture in their lifetime. 3 Reduced bone density can be the result of inadequate growth and/or excessive loss of bone tissue, all of which increase the likelihood of fracture. 4 To ensure a slow rate of bone tissue deterioration after age 30, maximum peak bone mass must be accumulated from childhood through early adulthood. 5 Peak bone mass accumulation is the result of interactions between internal factors, including hereditary and hormonal, and external factors, including nutrition and physical activity. 4 Physical activity, and in particular weightbearing exercise, has demonstrated benefits before and after puberty in areas such as the hips, wrists, and legs. 6, 7 One goal of Healthy People 2020 is to reduce osteoporosis among adults aged 50 and over by 10%, although prevention against the disease begins well before women enter this age bracket. 8, 9 Consuming an appropriate diet of calcium and vitamin D, along with performing weight-bearing exercise, is within control of the individual, yet there is a lack of preventive behavior during the adolescent and young adult years when building peak bone mass is crucial 9, 10 . Knowledge and attitude about osteoporosis, prevention, and treatment have been examined to identify where the gap exists in moving towards preventive behavior, yet an ideal solution is still outstanding 1, 11, 12 .
Osteoporosis knowledge has been linked to preventive behavior among young adult as well as postmenopausal aged females. 1, 13, 14, 15 Top sources of osteoporosis knowledge among multiple female populations include media, Internet, relatives, health professionals, and materials available at healthcare offices. 16, 17, 18 Despite the various sources available providing osteoporosis information to women of various ages, studies have shown that knowledge levels about the disease are consistently low. [16] [17] [18] [19] [20] Calcium intake among women in the United 
Materials and Methods
The questions this study aims to answer are: the : minimum sample of 226 based on the number of survey variables that would achieve 80% power at a significance level of 0.05.
Fliers were posted around campus at two universities and a gym in central New Jersey. All recruitment methods included a link to the survey that the participants accessed. An incentive was offered to potential participants for entry into a gift card raffle.
The Institutional Review Board at one university in New
Jersey approved the study protocol. All eligible participants received a consent form detailing the purpose and procedure of the study. Participants could not begin the survey until consent was given, and could withdraw from the survey at any time.
The survey measured osteoporosis knowledge, average daily calcium intake, and identified sources of osteoporosis education using validated instruments,
Facts on Osteoporosis Knowledge Quiz and Short
Calcium Questionnaire.
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Results
A total of 228 participants completed the survey.
The mean age of participants was 28.7 years (SD 4.4).
They were primarily white Caucasian (89%), highly educated (70% above bachelor's degree), and engaged in regular exercises more than 3 times/week (77.2%).
The mean knowledge score was 13. p=0.004) were the sources within these categories found to have the highest influence on calcium intake (Table) .
Discussion
The knowledge level of the population sample was deemed inadequate, similar to prior studies of osteoporosis knowledge levels in the female population, ranging from adolescence to menopause. [16] [17] [18] [19] [20] Knowledge and calcium intake was also found to be weakly associated, indicating that disease knowledge has little influence and calcium intake. The low knowledge level of the population justifies the need for more osteoporosis education targeted to young adult women, especially in the areas of risk factor, prevention, and treatment.
The average calcium intake of the sample population exceeds the RDA of 1,000 mg for women ages 19-40. 21 The average may have been skewed due to 5% of the study population consuming excess calcium over 2,500 mg per day. This is contradictory to other studies that have been conducted to measure calcium intake in a female population utilizing calcium questionnaires, where average daily calcium intake was below the RDA. 22, 26 Non-dietary of sources of calcium were obtained primarily through multi-vitamin/mineral sources, which range in calcium from 100 mg to over 1,000 mg per dose. Those taking high doses of calcium supplements display a knowledge gap in calcium absorption; the higher the amount of calcium that is ingested at once, the lower the bioavailability. 27, 28 A maximum dose of 500 mg of calcium can be absorbed at one time, while undigested calcium can lead to the development of kidney stones and colon cancer, among other complications. 21, 27 The identification of high calcium intake levels among the sample populations identifies a need to educate young women about calcium sources, appropriate RDA and UL (tolerable upper intakes) levels, and proper supplement dosing.
Although no one source of osteoporosis education was found to be an "ideal" source that would yield a higher knowledge score, it is important to note the higher calcium intake that occurred in this sample population as a result of obtaining information via
Internet sources, especially health-related websites. One explanation may be that the Internet is a proactive source of information, in which the user may already have an interest in a topic they are researching and a desire to apply to daily life. 29, 30 The finding of Internet usage's influence on osteoporosis knowledge and calcium intake presents the opportunity to further explore education through online media channels.
Limitations of this study include recall bias and a lack of diversity in the sample population. Asking 
